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We present a high-resolution spectrum of Cygnus X-I in the 45 to 600
keV range. The measurement was made by the HEAO 3 gamma-ray spectrometer
(I) during 82 days in the fall of 1979 and spring of 1980, when the
source was in its normal low state (2). This paper reports results of a
search for narrow emission lines from the source.
The average source spectrum appears in Figure I. It was obtained by
fitting the observed data to a model consisting of a single point source
at the position of Cygnus X-l, plus a simple background model. Since no
component corresponding to Cygnus X-3 (8° distant from Cygnus X-l) was
included in the model, we expect Cygnus X-3 to contribute to our spectrum
at the level of -I0_ in the lower energy region, due to the -30 ° (FWHM)
angular response of the HEAO 3 spectrometer. The bins are 2 keV wide
from 45 to 302 keY, and 4 keY wide from 302 keY to 600 keY. The solid
line is the best-fit Comptonized model (4) to the data, with'a tempera-
ture kT~60 keV and optical depth t-2. The errors in these parameters
are probably dominated by the idealized single-temperature model, as the
statistical errors are small.
The spectrum in Figure 1 shows no significant narrow features. The
3¢ upper limit to a narrow 51! keY annihilation line is 3 x t0 -4 photons
cm-2 s-1, There is also no evidence in HEA0 3 broad-band data above SO0
keV for the broad annihilation feature observed by HEAO 1 (3).
This research was carried out at the 3et Propulsion Laboratory,
California Institute of Technology, under contract with the National
Aeronautics and Space Administration.
References
1. Mahoney, W. A., Ling, 3. C., 3acobson, A. S., and Tapphorn, R. M.,
(1980), Nucl. Instr. Meth., t78, 363.
2. Ling, 3. C., Mahoney, W. A., Wheaton, W. A., Jacobson, A. S., and
Kaluzienski, L., (1983), Astrophys. 3. 275, 307.
3. Nolan, P. L. and Matteson, J. L., (1983), Astrophys. J. 265, 389.
4. Sunyaev, R. A., and Titarchuk, L. G., (1980), Astr. Astrophys. 86,
121.
181 G .4-12 
 ECTRUM  NUS -I 
. . ing, . . a , . . heaton,  . . bson 
t opulsion aboratory -327 
alifornia Institute f echnology 
dena,   
 
e r t  i -r soluti n tru  f ygnus -I i  t   t   
keY ra e. he easure ent as ade by t e E  3 ga ma-ray s ectr eter 
(1) during 82 days in the fall of 1979 and spring of 1980, hen the 
s rce as i  it  r al lo  st t  ( ). his a er re rts r s lts f a 
  o  issi  in  rom  r . 
 r e s r  s tru  ears i  i r  1. t as t i   
fittin  t e observed ata t  a odel c nsisti  of a si le point source 
t t  siti  f ygnus -I, l s a si le ac r  odel. i ce  
co ponent corresponding to ygnus -3 (8° distant from ygnus -I) as 
i clu e  i  t e odel, e e ect ygnus -3 t  c tri te t  our spectru  
t t  l l f -lOX i  t  lo r r  r i ,  t  t  - 0 (FW ) 
angular response of the HEAO 3 spectro eter. he bins are 2 keY ide 
fro  45 t  302 ke , a   ke  ide fr  302 ke  t   e . he s lid 
line is the est-fit ptonized l ( ) t  t e ta, ith 'a t pera-
t re k  - 60 keY a  tical e th t - 2. e rrors i  t ese ara eters 
e robably inated  t e idealized ingle-tempe ature del,  t e 
tatistical rors re a l. 
he spectrum in Figure 1 sho s no significant narrow features. he 
30" upper limit t  a narrow 511 ke  a nihilation line is 3 x 10-4 photons 
-2 l. here s lso  idence  O  ad-band ta  500 
keY for the broad annihilation fe.ture observed by HEAO 1 (3). 
his research as rried t t the J t ropulsion aboratory, 
• alifornia Institute of Technology, under contract ith the ational 
eronautics and pace dministration. 
eferences 
1. ahoney, . ., ing, J. ., Jacobson, . 5., and apphorn, . ., 
( 980), uc!. Instr. eth., 178, . 
. i , J. ., ahoney, . ., heaton, . ., , . .,  
aluzienski, ., (1983), strophys. J. 215, 307. 
3. olan, . . and atteson, J. ., (1983), strophys. J. 265, 389. 
4. Sunyaev, R. ., and itarchuk, L. ., (1980), str. strophys. 86, 
. 
https://ntrs.nasa.gov/search.jsp?R=19850025643 2020-03-20T17:53:20+00:00Z
10-21 I i i i j i I j f I [,-., _3 .CYGNUSX-1
, LOWSTATE
1979-1980
, 10-4
N
I
E
l
_" 10 ;Q =
_- kT= 60keY0
I0 --- "r=2
I ,,
-7 t
10 I I I I I I I
0 50 100 150 200 250 300 350 400 450 500 550 600
ENERGY(keY)
0
C3
Figure 1. High resolution spectrum of Cygnus X-1 in Its low state. _.
I
-
I 
> Q,) 
~ 
-
I 
V) 
N 
I 
E 
U 
V) 
2 
o 
b 
:::z:: 
0... 
10-6 
10-7 
T  0 V 
T = 2 
~ __ ~ ____ ~ __ ~ ____ ~ __ ~ ____ ~ __ -L __ ~L-~~~ll-~~~~~ 
o 50 100 . 150 200 250 300 350 400 450 500 550 600 
RGY V) 
Figure 1. High resolution spectrum of Cygnus X-I in its low state. 
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